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The storage fat of animals  consists mainly of  saturated fatty
acids,  chemically stored as   triglycerides.     Saturated fatty acids  are
not oxidizable .under the conditions  of  storage likely to be encountered
during distribution and in retail  stores.     Storage  fat also  contains
oxidizable monounsaturated fatty acids,  mainly oleic  (C.,g:l),  and
polyunsaturated fatty acids such as  the diunsaturated linoleic
(C-,g:2)  and the  triunsaturated  linolenic  (cig:3)  acids.     The  types
of fatty acid present will depend  on the  species.     The greater  the
percentage of unsaturated fatty acids,  especially those that are
polyunsaturated,  the greater the  degree of   susceptibility to  oxidation.
The polyunsaturated fatty acid contents of various products are
lamb < beef < pork < chicken < turkey < fish (Pearson et^ al. ,   1977;
Wilson et al.,   1976).    For example,  certain species of fish are very
difficuTF to  store,  even in the  frozen state,  without rancidity
developing within a few days (Pearson e_t al. ,  1977).

The fatty acid  composition of   the  adipose  tissue  of  nonruminants,
i.e.,  swine and poultry,  can be  changed  by altering the diet
fed to the animals,  because  the  fatty acids  consumed by these  animals
are incorporated into the fat unaltered after ingestion.    Current
feeding practices generally  favor the accumulation of  a high percentage
of unsaturated fatty acids  in the adipose  tissue  of  pork and poultry
(Pearson je_t ad. ,   1977;  Wilson _et  al.. ,   1976).

The second class of fat is  structural.     Each muscle cell  of  the
meat is surrounded by a lipid-containing  membrane.    Membranous  struc-
tures also criss-cross the interior of the  cell.    Membrane lipids
are composed of  the unsaturated fatty acids,  linoleic and linolenic
acids, and arachidonic and longer  chain polyunsaturated fatty acids.
They are all highly  susceptible  to  oxidation.     The  fatty acids  in
membranes exist in phospholipid structures  and are sometimes classi-
fied as such.     The amount  of membrane lipid  is constant  per unit
muscle mass, whereas the amount of storage  fat can vary enormously.
Because of the high percentage of  polyunsaturated fatty acids,  membrane
lipids are especially vulnerable to oxidation (Wilson et al.,  1976).

Chemistry of Lipid Oxidation

Oxidation disrupts the double  bonds  in lipids  forming peroxides,
polymers, and a variety of breakdown products,  including aldehydes,
ke tones, and short-chain fatty acids.     These  small volatile molecules
are the main contributors to rancid odor and flavor.

Oxidation appears  to be a chain reaction involving a free radical
mechanism:

Initiation 1)  LH + 1/2 02 -- >*L'  + OH*
2)  L'  + 0   -

Propagation 3)  LOO'  + LH - ^LOOH + L